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1

APPARATUS AND METHOD FOR
FORWARDING INCOMING CALLS

BACKGROUND OF THE INVENTION

1. Field of the.Invention

The present invention generally relates to a telecommu-
nications system that allows subscribers to define and tailor
their telecommunication services based on their individual
needs. More particularly, the present invention relates to an
intelligent call forwarding apparatus and method for pro-
viding subscribers with the ability to forward incoming calls
based on predetermined routing options.

2. Acronyms

The written description provided herein contains acro-
nyms which refer to various communication services and
system components. Although known, use of several of
these acronyms 1S not strictly standardized in the art. For
purposes of the written description herein, acronyms will be
defined as follows:

Action Control Points (ACP)

Advanced Intelligent Network (AIN)
Central Office (CO)

Central Office Code (COC)

Common Channel Inter-Office Signaling (CCIS)
Common Channel Signaling (CCS)
Data and Reporting System (DRS)
Dual Tone Multiple Frequency (DTME)
Integrated Service Control Point (ISCP)
Number Plan Area (NPA)

Plain Old Telephone Service (POTS)
Service Creation Environment (SCE)

Service Control Point (SCP)
Service Management System (SMS)
Service Switching Point (SSP)
Signaling Transfer Point (STP)
Transaction Capabilities Applications Protocol (TCAP).

3. Background Information

In recent years, a number of new telephone service
features have been provided by an Advanced Intelligent
Network (AIN). The AIN evolved out of a need to increase
the capabilities of the telephone network architecture to
meet the growing needs of telephone customers. The AIN
architecture generally comprises two networks, a data mes-
saging network and a trunked communications network. The
trunked communications network handles voice and data
communications between dispersed network locations,
whereas the data messaging network 1s provided for con-
trolling operations of the trunked communications network.
An 1llustration of the basic components of an AIN architec-
ture 1s shown in FIG. 18. As shown in FIG. 18, Central
Offices (CO) 64-70 are provided for sending and receiving
data messages from an Integrated Service Control Point
(ISCP) 56 via Signaling Transfer Points (STP) 58-62. The
data messages are communicated to and from the COs
64-70 and the ISCP 56 along a Common Channel Signaling
(CCS) network 88. Each CO 64-70 serves as a network
Service Switching Point (SSP) to route telephone calls
between a calling station (e.g., station 72) and a called
station (e.g., station 84) through the trunked communica-
tions network 90-92. For more information regarding AIN,
see Berman, Roger K., and Brewster, John H., “Perspectives
on the AIN Architecture,” IEEE Communications Magazine,
February 1992, pp. 27-32, the disclosure of which 1is
expressly incorporated herein by reference in its entirety.

A number of features provided by the prior AIN or
AlIN-type intelligent networks relate to specialized call
processing of incoming calls.
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For example, U.S. Pat. No. 4,191,860, to WEBER, pro-
vides for special processing of calls, such as INward WATS
(Wide Arca Telephone Service) calls, via a number of local
switching offices based on information stored in a central
database. The central database is located at a remote Service
Control Point (SCP). The local and toll offices of the
telephone network compile a call data message via a CCIS
link to the central database. The database at the SCP
translates the dialed INWATS number into an unlisted
destination telephone number based on an originating area
code. The unlisted destination number 1§ returned to the
central offices via the CCIS link, and the call is completed.
When the number of telephone calls to the unlisted number
per unit time exceeds a threshold, the database instructs the
telephone system to inhibit such calls from being connected
for a predetermined period of time.

U.S. Pat. Nos. 4,611,094 and 4,611,096, both to
ASMUTH et al., disclose a system for providing custom
incoming telephone call processing services to a subscriber
operating at many geographically diverse locations. A sub-
scriber program stored in a central database 18 accessed to
provide instructions to the SSPs to complete incoming calls
to one of the subscriber locations 1n accordance with special
services defined by the subscriber. The subscriber program
controls the Action Control Points (ACP) to string together
the desired call processing capabilities to process each call.
Specified parameters stored in the program, such as time of
day, caller location and data inputted by the calier, determine
the final destination to which each call should be completed.
The disclosures of ASMUTH et al. 094 and ASMUTH et al.
"096 are expressly incorporated herein by reference in their

entirety.
U.S. Pat. No. 4,788,718, to McNABB, teaches centralized

recording of call traihic information. The system provides a
data gathering and recording function to the centralized

database which stores the subscriber’s call routing program.
The subscriber’s call routing program performs several
functions, including presenting various announcements to
callers, prompting callers for inputting information digits
and collecting the resulting information digits, routing the
call to a number provided by the subscriber, and performing
final call dispositions other than routing to the telephone
number provided by the subscriber. Processing of the call
traffic information dynamically changes the subscriber’s call
routing program to reduce the number of blocked calls to the
subscriber’s telephone numbers.

U.S. Pat. No. 4,757,267, to RISKIN, discloses routing of
an “800-type” telephone call. The system identifies the
caller’s originating telephone number and initially routes the
call to an office in the general vicinity of the caller. The office
includes a vertical-horizontal (V-H) file listing dealers by
product/service and equivalent latitude and longiiude. The
call 1s routed to the nearest dealer for the identified product
or service based on a comparison of the called 800-number
and the data in the V-H file. If the call cannot be completed
to the nearest dealer, because the dealer’s telephone is busy
or the dealer does not answer, the call 1s routed to the next
nearest dealer.

U.S. Pat. No. 4,899,373, to LEE et al., discloses a system
to provide telephone services to a subscriber on a personal
basis when the subscriber is away from his or her home base
or office. A nationally accessible database, via the CCIS,
stores the subscriber’s feature data in association with a
personal identification number (PIN). A subscriber wishing
to use personalized features while away from a home base
or office, dials a special code from a station connected to any
exchange which has access to the database and enters a PIN.
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'The station then provides telephone service to the subscriber
based on the subscriber’s personalized telephone service.
U.S. Pat. No. 5,247,571, to KAY et al., discloses an Area

Wide Centrex system to provide specialized calling features

to stations connected to a plurality of central offices. Each of 5

the central office switching points connects to a number of
local telephone lines. The features are extended to the local
telephone lines by taking the programming intelligence out
of the central offices and moving it to a database located in
a central location, such as an SCP. Service features are
controlled by the central database and are changed by
reprogramming the service logic located at the central
database. A variety of service features are provided includ-
ing extension number dialing and call transfer across groups
of lines connected to different exchanges.

U.S. Pat. No. 5,353,331, to EMERY et al., discloses an
AIN system which connects to, and controls processing of,
calls to a subscnber’s wireless handset via a home base
station or wireless communication network. In response to
calls directed to the subscriber’s wireless handset, the AIN
determines where the handset is located using a central
database and routes the call to that location. The incoming
call can be routed directly to the handset, blocked, or routed
to an alternate termination point. In response to calls from
the handset, the central database provides instruction data to
the land line network to extend a requested special service
to the subscriber.

Despite the teachings of these prior applications, sub-
scribers of telecommunication services are still provided
with only a limited ability to control call forwarding features
of incoming calls. For example, in WEBER and RISKIN,
subscribers are limited to forwarding only incoming “800-
type” calls to a predetermined local telephone number.
Subscribers are not provided with the ability to designate
local telephone numbers or to designate local numbers as
part of a group, which are forwarded to another local
telephone number based on subscriber defined forwarding
options. Prior applications also fail to provide subscribers
with the ability to select among a plurality of call forwarding
features. Further, while the disclosures of ASMUTH et al.
094 and ASMUTH et al. 096 teach call forwarding fea-
tures, subscribers cannot identify groups of telephone num-
bers by group numbers that are utilized to implement and
select call forwarding options. Prior attempts do not provide
subscribers with the ability to activate call forwarding
options by placing a single call, such that many telephone
numbers (potentially several thousand) may be automati-
cally forwarded to alternate locations.

Such features would be highly desirable to subscribers,
such as large businesses, that have multiple telephone num-
bers and that are very dependent on maintaining their ability
to answer client telephone calls effectively and efficiently.
Large businesses, such as answering services, brokerage
houses, banks, mortgage companies, catalog companies and
hospitals, as well as government agencies, could benefit and
maximize their resource management needs from such fea-
tures. Further, the intelligent call forwarding features of the
present invention could serve as part of a “disaster recovery”
service, whereby incoming calls are redirected to other
subscriber locations in the event of equipment failures,
power outages, fire or other natural disasters.

SUMMARY OF THE INVENTION

In view of the foregoing, the present invention, through
onc or more of its various aspects, embodiments and/or
specific features or sub-components thereof, is thus pre-
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sented to bring about one or more objects and advantages,
such as those specifically noted below.

A general object of the present invention is to provide an
apparatus and method which allows subscribers to forward
incoming telephone calls to a telephone number or network
location specified on a subscriber defined routing list.

More particularly, an object of the present invention is to
provide an apparatus and a method that provides subscribers
with the ability to forward incoming telephone calls to
multiple telephone numbers, en masse, based on predeter-
mined options.

Another object of the present invention is to provide an
apparatus and method for subscribers to forward incoming

telephone calls based on the time-of-day the call is placed.

Still another object of the present invention is to provide
an apparatus and method for subscribers to forward incom-
ing telephone calls based on the day-of-week the call is
placed.

Yet another object of the present invention is to provide an
apparatus and method for subscribers to forward incoming
telephone calis based on a specific date on which the call is
placed.

Another object of the present invention is to provide an
apparatus and method for subscribers to forward incoming
telephone calls to different locations on a percentage allo-
cation basis.

A further object of the present invention is to provide an
apparatus and method for subscribers to forward incoming
telephone calls based on the originating location from which
call 1s placed.

Still another object of the present invention is to provide
an apparatus and method for subscribers to forward incom-
ing telephone calls based on commands entered by a calling
party in response to predetermined voice prompts.

Yet another object of the present invention 1s to provide an
apparatus and method for subscribers to selectively choose
among a plurality of call forwarding options, including those
specifically noted above.

Still another object of the present invention is to provide
an apparatus and a method for subscribers to enter a personal
identification number to update and change call forwarding
options associated with their telephone number(s).

Still another object of the present invention is to provide
an apparatus and a method to redirect calls to other sub-
scriber locations to maximize resource utilization.

According to the present invention, an intelligent call
forwarding system is provided for use in a communications
network comprising a plurality of communication lines
extending between dispersed network locations identified by
a communication line number, and a plurality of service
switching points for selectively interconnecting the commu-
nication lines in order establish a communication connection
between at least two of the locations. The communication
connection may be established in response to a service
request by a caller located at one of the locations.

The 1intelligent call forwarding system includes an inte-
grated service control point having a routing list for storing
a plurality of subscriber communication line numbers and
alternate routing options associated with each of the sub-
scriber communication line numbers, and a group record for
storing group numbers identifying predetermined groups of
one or more subscriber communication line numbers and
service logic associated with each of the group numbers. A
signaling communications system is also provided for estab-
lishing two-way communication of data messages between
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the plurality of service switching points and the integrated
service control point. The signaling communications system
may comprise means for transmitting a query message from
one of the plurality of service switching points to the
integrated service control point in response to the service
request from the caller to establish communication with the
subscriber, wherein the query message includes a commu-
nication line number of the caller and a dialed subscriber
communication line number.

The integrated service control point also includes means
for accessing the group number and the associated service
logic from the group record based on the dialed subscriber
communication line number, means for retrieving one of the
alternate routing options from the routing list based on the
dialed subscriber communication line number and the ser-

vice logic accessed by the accessing means, and means for

instructing one of the service switching points, through the
signaling communications system, to route the service
request in accordance with the alternate routing option
retrieved by the retrieving means.

According to another aspect of the present invention, a
method of selectively forwarding incoming calls to a sub-
scriber 1n a communications network is provided. The
method includes the steps of: receiving, at a service switch-
ing point, a service request from the caller to establish a
communications connection with the subscriber; suspending
the service request at the service switching point and for-
warding a query message to the integrated service control
point, the query message mncluding a communication line
number of the caller and a dialed communication line
number of the subscriber; accessing the group number and
the associated service logic from the group record based on
the dialed subscriber communication line number; retrieving
onc of the alternate routing options from the routing list
based on the dialed subscriber communication line number
and the accessed service logic; and, instructing the service
switching point, through a signaling communications sys-
tem, to route the service request in accordance with the
retrieved alternate routing option.

According to yet another aspect of the present invention,
a method of selectively updating a subscriber’s group record
in a communications network is provided. The method
includes the steps of: prompting, from a service switching
point, the subscriber for one of the group numbers and an
access identification number; collecting the group number
and the access identification number at the one of the service
switching points; forwarding, through a signaling commu-
nications system, the group number and the access identi-
fication number from the service switching point to the
integrated service control point; verifying, at the integrated
service control point, the group number and the access
identification number; thereafter, prompting the subscriber
from the service switching point to select one of a plurality
of update option requests, the update option requests com-
prising options to modify the group record; collecting a
response entered by the subscriber at the service switching
points and forwarding, through the signaling communica-

tions system, the response from the service switching point

to the integrated service control point; and, updating, at the
integrated service control point, the group record in accor-
dance with the response.

The above-listed and other objects, features and advan-
tages of the present invention will be more fully set forth
hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 18 further described in the detailed
description which follows, by reference to the noted plural-
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ity of drawings by way of non-limiting examples of pre-
ferred embodiments of the present invention, in which like
reference numerals represent similar parts throughout the
several views of the drawings, and wherein:

FIG. 1 illustrates, in a general block diagram form, an
Advanced Intelligent Network system for implementing the
intelligent call forwarding in accordance with the present
invention;

FIG. 2 is a flow chart illustrating normal call processing;

FIG. 3 is a flow chart illustrating AIN-type call process-
Ing;
FIG. 4 is a high-level flow chart depicting the service

logic for processing a telephone placed to a subscriber in
accordance with the present invention;

FIG. S5A is a flow chart illustrating the basic routing
service feature according to the present invention;

FIG. 5B is a routing table associated with the basic
routing service feature according to the present invention;

FIG. 6A is a flow chart illustrating the basic routing
service feature in combination with the day-of-week routing
service feature of the present invention;

FIG. 6B is a routing table associated with the basic
routing service feature in combination with the day-of-week
routing service feature according to the present invention;

FIG. 7Ais a flow chart illustrating the time-of-day routing
service feature according to the present invention;

FIG. 7B is a routing table associated with the time-of-day
routing service feature according to the present invention;

FIG. 8A is a flow chart illustrating the day-oi-week
routing service feature according to the present invention;

FIG. 8B is a routing table associated with the day-of-week
routing service feature according to the present invention,

FIG. 9A is a flow chart illustrating the specific date
routing service feature according to the present invention;

FIG. 9B is a routing table associated with the specific date
routing service feature according to the present invention;

FIG. 10A is a flow chart illustrating the percentage
allocation routing service feature according to the present
invention;

FIG. 10B is a routing table associated with the percentage
allocation routing service feature according to the present
invention;

FIG. 11A is a flow chart illustrating the originating
location routing service feature according to the present
invention;

FIG. 11B is a routing table associated with the originating
location routing service feature according to the present
invention;

FIG. 11C is a screening list associated with the originating
location routing service feature according to the present
invention;

FIGS. 12 through 17 are flow charts illustrating the
subscriber update procedure to selectively choose an option

associated with the basic routing service feature of the
present invention; and

FIG. 18 is a block diagram of the basic components of an
AIN system.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

Referring now to the accompanying drawings, FIG. 1
illustrates a general block diagram of an Advanced Intelli-
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gent Network (AIN) in which an apparatus and method for
forwarding incoming calls is embodied in accordance with

an aspect of the present invention. Many telephone services

may be provided using an AIN or AIN-type network for
centralized control of telephone services offered to subscrib-
ers, as opposed to localized control of services at the Central
Ofiice (CO). The AIN system is provided through interaction
between switching points and other systems supporting AIN
logic.

In FIG. 1, local telephone lines 54 connect individual
telephone stations 34-48 in each geographic area to the
closest Central Office (CO). In FIG. 1, each CO is shown as
a Service Switching Point (SSP) 12, 14, 16 and 18. The SSPs
may 1include, but are not limited to, SESS, 1AESS, and
DMS-100 switches. If SESS switches are utilized, then these
switches should be equipped with Generic SE8 (or higher)
and provided the necessary trigger requirements (discussed
below) in order to serve subscribers. Any 1AESS switches
should be equipped with Generic 1AE12.01 (or higher) and
provided the necessary trigger requirements in order to serve

subscnibers. For DMS switches, BCS-35 or BCS-36 and the
necessary trigger features should be provided.

For purposes of illustration, only four SSPs are shown in

FIG. 1. However, more (or less) than four SSPs may be
utilized. The SSP 12, 14, 16 and 18 is a programmable
switch which: recognizes AIN-type calls; launches queries

to an Integrated Service Control Point (ISCP) 10; and,
receives commands and data from an ISCP 10 to further
process and route AIN-type calls. When the SSP 12, 14, 16
or 18 is triggered by an AIN-type call, the SSP 12, 14, 16 or
18 formulates an AIN service request and responds to call
processing instructions from the network element in which
the AIN service logic resides. The AIN service logic may
reside in a database at the Service Control Point (SCP) 26.

The SSPs 12, 14, 16 and 18 are connected by trunked
communication lines 52 which are used to connect and carry
telecommunication signals, e.g., voice and/or data, from a

calling party to a called party.

In FIG. 1, the SSPs 12, 14, 16 and 18 are equipped with
Common Channel Signaling (CCS) capabilities, which pro-
vides for two-way communications of data messages
between each SSP 12, 14 16 and 18 and the ISCP 10 via CCS
links 50. The data messages are formatted in accordance
with the Transaction Capabilities Applications Protocol
(TCAP). As shown in FIG. 1, SSPs 12 and 14 are connected
to a first local area Signal Transfer Point (STP) 20 by CCS
links 50. SSPs 16 and 18 are connected by CCS links 50 to
a second local area STP 22. The connections 50 to the STPs
are for signaling purposes, and allow the SSPs to send and
receive messages to and from the ISCP 10. Each of the STPs
can be connected to a large number of other STPs. For
purposes of illustration in FIG. 1, CCS links 50 connect local
STPs 20 and 22 to a regional STP 24 and connect the
regional STP 24 to the ISCP 10.

The ISCP 10 is an integrated system which includes a
Service Management System (SMS) 30, a Data and Report-
ing System (DRS) 28, a programmable Service Control
Point (SCP) 26, and a Service Creation Environment (SCE)
32. The SCE 32 is a terminal attached to the SMS 30 for
programming the database in the SCP 26 which defines the
services for each individual subscriber. The SCP 26 executes
software-based service logic and returns call routing instruc-
tions to the SSPs. The SMS 30 and the DRS 28 compile
calling information to be used for billing and administrative
purposes. By way of example, the ISCP 10 may imple-
mented with the Bellcore Integrated Service Control Point
(ISCP), loaded with ISCP software Version 2.2, available
from Bellcore, Murray Hill, N.J.
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Referring to FIG. 2., normal call processing (for non-AIN
calls) begins at step 100 when the calling station is off-hook
and the SSP receives dialed digits from the calling station
connected to the SSP through communication lines 54.
When a caller at, for example, station A (see FIG. 1) places
a call to a subscriber at, for example, station B or station C,
the SSP (in this case SSP 12) suspends the call, receives and

analyzes the digits at step 102 and determines the call type.
If the SSP 12 determines at step 104 that the call from the

caller 1s local, i.e., the calling and called stations are served
directly by the same central office, then the call is connected
from the calling station to the called station (or a busy signal
1s sent to the calling station) within one central office at step
106. If the calling station and the called station are within
one central office, the call is processed within the central
office and no external processing is required. However,
when the called station, for example, station C in FIG. 1, is
not connected to the same central office as the calling station
(e.g., station A), further processing external from the caller’s
central office i1s necessary. In this situation, the SSP 12
determines at step 104 that the call is not local, i.e, the
calling and called stations are not within the same central
office, and, at step 108, the call is suspended and the SSP 12
sends a query message to the terminating SSP through one
or more of the STPs 20, 22 and 24 via the CCS links 50. At
step 110, the query message is routed to the terminating SSP
16, to which the called party station C is connected, so that
the originating SSP 12 may query the terminating SSP 16 as
to the status of the called station C. The status of the called
station 18 determined by the terminating SSP at step 112. If,
for example, the called station C is busy, the terminating SSP
16 at step 114 informs the originating station SSP 12 of that
condition by sending a busy signal message via the STPs 20,
22 and 24 and CCS links 50. The originating SSP 12 then
provides a busy signal to the caller at station A. If, on the
other hand, the called station C is not busy, then at step 116,
the terminating SSP 16 sends a ringback signal message to
the onginating SSP 12. A communication link is then
established between the calling party at station A and the
called party at station C. Such a communication link may be
established by serially connecting the parties through
trunked communication lines 52 and SSP 14. After the link
has been established, a ringing signal is sent to the calling
station A at step 118. Normal call processing proceeds,
thereafter, based on whether the called party accepts the call
and the status of the call (hold, routed, terminated, etc.).

As shown in FIG. 3, AIN call processing differs from call
processing for a standard call. In AIN-type call processing,
the SSP is responsible for: identifying the calls associated
with AIN services; detecting when conditions for AIN
service involvement are met; formulating service requests
for call processing instructions; and, responding to the
instructions received. For example, when a caller at station
A (see FIG. 1) goes off-hook at step 120 and places a call
originating on SSP 12, the SSP 12 at step 122 collects and
analyzes the dialed digits. At step 124, the originating SSP
12 determines whether AIN processing is required based on
the dialed digits and the detection of an AIN trigger (e.g., a
3/6/10D type trigger or a Terminating Attempt Trigger for
SESS and DMS switches, or a Dialed Number trigger for a
1AESS switch).

If the originating SSP is incapable of recognizing the AIN
trigger in an eflicient manner (e.g., due to processing limi-
tations), then the AIN system may be configured so that
terminating SSP is utilized to recognize AIN triggers. In
such a case, the originating SSP will suspend the call and
query the terminating SSP in response to a service request by
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the calling party, and the terminating SSP will recognize the
AIN trigger based on the dialed number (i.c., the subscrib-
er’s number).

If an AIN trigger is encountered, i.e., a call requiring AIN
service involvement, the SSP 12 suspends the call at step

128. If an AIN trigger is not encountered, then at step 126

normal call processing is completed in accordance with FIG.
2.

At step 130, after the call has been suspended, the

originating SSP 12 (or the terminating SSP 16) queries the

ISCP 10 through the STPs 20 and 24 and the CCS links 50.
The query messages that are sent to the ISCP 10 are provided
in the TCAP format and identify the calling station and the
digits dialed. The query messages further include billing
information. At step 132, the ISCP 10 processes the received
information and retrieves from a subscriber database (e.g.,
provided in the SCP 26) the call routing information asso-
ciated with a particular subscriber’s service logic. The query
message 18 utilized to access information from the ISCP 10
regarding the particular services and processing to be pro-
vided for the call. The ISCP 10 formulates a response, again
in the TCAP format, and transmits the response message
back to the originating SSP 12 through the STPs 20 and 24.
The response may include instructions for the originating
-SSP 12 on how to process and connect the call. At step 134,
the originating SSP 12 executes call processing and provides
service based on the information received from the ISCP 10.
Thereafter, the call is routed to its final destination at step
136. Although the ISCP 10 is described herein as performing
various functions, such as call processing and storing infor-
mation regarding subscriber services, it is possible for these
functions to be performed in an SCP 26 or another equiva-
lent control point. Accordingly, operations disclosed herein
as performed at an ISCP 10 may be similarly performed at

an SCP 26.

Reterring now to FIG. 4, there 1s 1llustrated a high-level
flow chart depicting the service logic to process a call
according to the present invention. At step 200, a call or
service request 1s placed by a caller who goes oil-hook and
dials a subscriber’s telephone number. For the purposes of
this description, the subscriber’s telephone may be located at
station C connected to SSP 16 and the calling party may be
located at station A (see FIG. 1). In addition, the destination
SSP 16 will be utilized for recognizing the AIN trigger
instead of the onginating SSP 12. In such a case, the
originating SSP 12 will connect the call in response to the
service request to the terminating SSP 16.

At step 202, the terminating SSP 16, which is connected
to the subscriber through communication lines 54, recog-
mzes the AIN trigger based on the dialed subscriber tele-
phone number forwarded with the connect message from the
originating SSP 12. At step 204, in response to the trigger,
the SSP 16 generates and sends a query message to the ISCP
10 for instructions as to how to route the call.

Although in the embodiment of FIG. 4 the destination
SSP is utilized to detect the AIN trigger and query the ISCP
10 for call processing instructions, it is possible for every
SSP to recognize triggers since queries are sent along CCS
links 50, and all AIN equipped SSPs are connected to the
CCS links 50, however, it is not practical to equip all SSPs
with triggers for all possible communication line numbers.

As shown in FIG. 4, the ISCP 10 determines the call
routing at point A in response to receipt of the query
message. The query message may include the originating
lelephone number of the calling party and the destination
number of the subscriber. Based on the service logic stored
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in the database of the SCP 26, the ISCP 10 determines the
call routing which 1s associated with the subscriber. At step
206, the ISCP 10 returns call routing instructions which
include numbers identifying communication lines 54 and/or
trunked communication lines 52 from the SSP 16. Thereaf-
ter, the SSP 16 routes and complete the call at steps 208 and
210.

The service logic stored in the database of the SCP 26
determines how calls are to be forwarded. As discussed more
fully below, the service logic defines the intelligent call
forwarding features of the present invention and is custom-
ized/defined to suit the subscriber’s needs.

There are several features according to the present inven-
tion which determine the ultimate disposition of a call
directed by a caller to a subscriber. The first feature includes
a subscriber defined routing table which may be stored in the
database of SCP 26. The routing table comprises a plurality
of subscriber telephone numbers that are each associated
with one or more alternate telephone numbers. The alternate
telephone numbers are utilized to designate a telephone
number to which incoming calls to a subscriber’s telephone
numbers are routed. This feature will be hereinafter referred
to as the basic routing service feature. The basic routing
service feature may provide three separate routing options
which are selectively activated by the subscriber to forward
incoming calls. |

A second routing feature of the present invention is call
forwarding based on the time-of-day and/or day-of-week the
incoming call is placed to the subscriber’s telephone. In
accordance with this feature, the subscriber defines a list of
predetermned times-of-day and/or days-of-week during
which incoming calls to one or more of the subscriber
telephone numbers are forwarded to predetermined alternate
telephone numbers. A third feature provides the subscriber
with the ability to forward calls placed on a specific date to
one or more of the subscriber’s telephone numbers to a
predetermined alternate telephone number. A fourth routing
feature of the present invention forwards a predetermined

percentage of the incoming telephone calls to one or more
predetermined alternate telephone numbers defined by the

subscriber. This feature can be used as a resource allocation
tool te distribute incoming calls to one or more geographi-
cally dispersed locations.

A fifth feature of the present invention allows the sub-
scriber to screen and forward incoming telephone calls
based on the calling party’s telephone number. The calling
party’s telephone number is compared with a subscriber
defined screening list containing telephone numbers. Incom-
ing calls are forwarded to a first predetermined alternate
telephone number if the incoming call originates from a
telephone number on the screening list, otherwise the
incoming call 1s forwarded to a second predetermined alter-
nate telephone number. The first alternate telephone number
may be the originally dialed subscriber’s number or any
other number. A sixth feature of the invention provides a set
of voice prompts, defined by the subscriber, to the caller so
that final routing of the incoming call is determined by the
caller’s responses to the prompts. The calls are routed either
to a predetermined telephone number or to trunked number
as defined by the subscriber.

The above-noted routing features may apply to one or
more groups of one or more subscriber telephone numbers.
According to an aspect of the present invention, subscribers
may designate one or more subscriber telephone numbers by
a group number. Designated groups of telephone numbers
may be stored at the ISCP (e.g., a database of the SCP 26)
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as part of a group record. The group record may comprise
group numbers designating each of the groups of subscriber
telephone numbers and the service logic associated with
each of the groups. Through a predetermined process (dis-
cussed below with reference to FIGS. 12-17), the subscriber
can use the group number to potentially change forwarding
features for a large number of subscriber telephone numbers.
For example, if the subscriber has 10,000 telephone lines,
the subscriber may designate 10 group numbers for ten
different groups of 1000 telephone lines. Each of the ten
groups may have a unique group number, which may be ten
digits. Further, each of the 10 groups may have a different
feature (as described above) associated with it. In accor-
dance with another aspect of the invention, the subscriber
may also definc each group to have more than one of the
above features operating in combination. According to this
example, the subscnber will only need 10 group numbers to
change the features associated with the subscriber’s 10,000
telephone lines.

As shown 1n FIGS. 5B and 6B, the subscriber may define
a routing table to determine call processing for incoming
calls to the subscriber’s telephone number(s). The routing
table may be stored in the database of SCP 26. The routing
table may comprise a plurality of dialed numbers (i.e., the
subscriber’s telephone numbers) that are each associated
with one or more alternate telephone numbers serving as
routing options. The entries in the routing table may be
10-digit telephone numbers in a NPA-NXX-XXXX format,
where NPA 1s the Number Plan Area, or the area code, NXX
is the Central Office Code, and XXXX is the customer line.
The ISCP 10 determines from the routing tables where to
instruct the SSPs to forward incoming tclephone calls placed
to the subscriber’s telephone number.

In accordance with an aspect of the present invention, the
subscriber may also define group numbers to be associated
with predetermined groups of the subscriber’s telephone
numbers defined in the routing table. Such group numbers
may be stored as part of a mapping or look-up table stored
in the database of SCP 26. The subscriber may define
particular routing features for each of the group, such that
the ISCP 10 will instruct the SSPs to route incoming
telephone calls based on the alternate numbers provided in
the routing table and the particular routing feature defined
for the group associated with the subscriber’s telephone
number that was dialed.

To describe the process by which telephone calls placed
to a subscriber are routed, reference will now be made to
F1GS. SA-11A which 1llustrate several exemplary routing
features of the present invention for forwarding incoming
calls. FIGS. SA-11A depict the logic flow of processing of
an incoming call, which would occur at point A in FIG. 4,
associated with the basic routing service feature hereinbe-
fore described. As discussed above, at step 204 of FIG. 4, the
SSP sends a query to the ISCP 10 requesting routing
instructions after it has encountered an AIN trigger. At point
A, the subscriber forwarding feature is then determined by
the ISCP 10 in response to the query by SSP at step 204.

Referring now to FIGS. 5A and 5B, an embodiment of the
basic routing service feature of the present invention will be
discussed.

As shown in FIG. 5B, the subscriber routing table may
have three routing or forwarding options; however, the
subscriber routing table may have many routing options
associated with each subscriber’s telephone number. The
routing table may be stored in the database of the SCP 26
and, 1n general, comprises a plurality of dialed numbers (i.ec.,
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the subscriber’s telephone numbers) that are associated with
one or more alternate telephone numbers serving as routing -
options. In the routing table of FIG. 5B, the first column
contains the subscriber’s telephone numbers. The second,
third and fourth columns contain the subscriber defined
alternate numbers to which a call to the associated subscrib-

~er’s telephone number listed in the first column will be

routed 1n accordance with the routing option that is selected.
The subscriber activates one of the three routing options
through a predetermined procedure (discussed below).

In accordance with the embodiment of FIGS. 5A and 5B,
activation of Option 1 causes an incoming telephone call to
be passed through to the originally dialed telephone number.
That 1s, the service request from the calling party to establish
a communication connection with the dialed subscriber’s
telephone number 1s granted. Activation of Option 2 will
cause the calling party’s service request to be routed to a first
alternate routing number defined for the subscriber’s tele-
phone number. Lastly, activation of Option 3 will cause the
service request to be forwarded to a second alternate routing
number for the defined dialed number. Although Option 1
may be used to pass the incoming call to the originally dialed
subscriber telephone number, Options 2 or 3 may be used for
the same purpose. In addition, the routing numbers of
Options 1, 2 and 3 may each be defined such that the service
request is forwarded to a location other than the originally
dialed subscriber telephone number.

Referring now to FIG. SA, at step 220, the ISCP 10
receives a query message from the SSP (e.g., the terminating
SSP 16), and retrieves the subscriber’s routing service
teature from the databasc of the SCP 26 at step 222. If, for
example, the service logic of the subscriber’s telephone
numbers are arranged by group, then the dialed number may
be used to locate the subscriber’s group logic record at step
222. In such a case, the group record is accessed at the ISCP
10, so that the routing of the incoming call may be deter-
mined based on the group service logic and the routing table.

Because, 1n this example, the subscriber has chosen the
basic routing service feature, the ISCP 10 at step 224
determines which routing option is currently active to for-
ward incoming calls. The routing option is selected by the
subscriber by a predetermined process, which is discussed
more fully below.

If the subscriber has Option 1 active, the ISCP 10 at step
226 directs the SSP 16 to route the call in accordance with
the number in column 2 of the routing table (see FIG. 5B).
The call is then connected to the alternate telephone number
by the appropriate SSP in accordance with steps 206-210 in
FIG. 4. In this example, a call placed to NPA-NXX-XXX3
would be routed to NPA-NXX-XXX3 (i.e., the originally
dialed subscriber telephone number).

It the subscriber has Option 2 active, the ISCP 10 at step
230 directs the SSP 16 to route the call in accordance with

- alternate routing number in column 3 of the routing table. As

a result, the call will be connected to the alternate telephone
number by the appropriate SSP in accordance with steps
206-210 in FIG. 4. In this example, a call placed to
NPA-NXX-XXX3 would be routed to NPA-NXX-XXX7.

If the subscriber has Option 3 active, the ISCP 10 at step
234 instructs the SSP 16 to route the call in accordance with
the alternate routing number in column 4 of the routing
table. The call is then connected to the alternate telephone
number by the appropriate SSP in accordance with steps
206-210 in FIG. 4. In this example, a call placed to
NPA-NXX-XXX3 would be routed to NPA-NXX-XX11.

FIGS. 6A and 6B illustrate another aspect of the present
invention, in which the basic routing service feature is
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combined with the day-of-week routing feature. Although
such a combination is specifically discussed herein, it 1s also
possible to combine the basic routing service feature with
any of the other routing features discussed above, including
the time-of-day or specific date routing features.

According to the exemplary routing table of FIG. 6B,
Option 1 routes the incoming telephone call to the originally
dialed number, Option 2 routes calls to two different sets of
alternate telephone numbers according to the day-of-week

the call is placed, and Option 3 defines another alternate
routing of incoming telephone calls.

As in the previous example, when the ISCP 10 receives a
query from the SSP 16 at step 240, the ISCP 10 retrieves the
~subscriber’s routing service feature from the database of the
SCP 26 at step 242. If, for example, the service logic of the
subscriber’s telephone numbers are arranged by group (e.g.,
Group 1 and Group 2), then the dialed number may be used
to locate the subscriber’s group logic record at step 242. In
such a case, the group record is accessed at the ISCP 10, so
that the routing of the incoming call may be determined
based on the group service logic and the routing table.
Because the subscriber has selected the basic routing service
feature, the ISCP 10 at step 244 determines which routing
option is currently active to forward incoming calls. If the
subscriber has Option 1 active, the ISCP 10 at step 246
directs the SSP 16 to route the call in accordance with the
number in column 2 of the routing table. That is, the call is
connected to the telephone number in column 2 by the
appropriate SSP in accordance with steps 206-210 in FIG.
4. In this example, a call placed to NPA-NXX-XXX3 would
be routed to NPA-NXX-XXX3 (i.e., the originally dialed

subscriber telephone number).

If the subscriber has Option 2 active, the ISCP 10 at step
250 determines what day of the week the call was placed on.
For this purpose, the ISCP 10 may be provided with an
internal clock (not shown) for keeping track of the date on

which the call was placed. The call is then routed based on
the determined day-of-week. For example, if the call is

placed on Monday through Friday, the ISCP 10 at step 252
may direct the SSP 16 to route the call in accordance with
column 3 of the routing table. That is, the call is connected
to the alternate telephone number defined in column 3 for the
dialed number by the appropriate SSP in accordance with
steps 206-210 in FIG. 4. In the routing table of FIG. 6B, a
call placed to NPA-NXX-XXX3 would be routed to NPA-
NXX-XXX7. If the call is placed on a Saturday or Sunday,
the ISCP 10 at step 254 instructs the SSP 16 to route the call
in accordance with the alternate number defined in column
4 of the routing table. As a result, the call is connected to the
alternate telephone number by the appropriate SSP 1n accor-
dance with steps 206-210 in FIG. 4. In the example of FIG.
6B, a call placed to NPA-NXX-XXX3 would be routed to
NPA-NXX-XX11.

If the subscriber has Option 3 active, the ISCP 10 at step
258 directs the SSP 16 to route the call in accordance with
the number defined in column 5 of the routing table. The call
is then connected to the alternate telephone number defined
in column 5 for the dialed number by the appropriate SSP in
accordance with steps 206210 in FIG. 4. For example, for
the routing table of FIG. 6B, a call placed to NPA-NXX-
XXX3 would be routed to NPA-NXX-XX15.

Referring now to FIGS. 7A and 7B, an embodiment of the
time-of-day forwarding feature of the present invention will
be discussed. As shown in FIG. 7B, the subscriber routing
table may have three routing options based on the time-of-
day the call is placed to the subscriber’s number; however,
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the subscriber routing table may have fewer or more than
three routing options associated with each subscriber’s tele-
phone number. The routing table may be stored in the
database of the SCP 26 and, in general, comprises a plurality
of dialed numbers (i.c., the subscriber’s telephone numbers)
that are associated with one or more alternate telephone
numbers serving as forwarding or routing options. In the
routing table of FIG. 7B, the first column contains the
subscriber’s telephone numbers. The second, third and

fourth columns contain the subscriber defined alternate
numbers to which a call to the associated subscriber’s
telephone number listed in the first column will be routed in
accordance with the time-of-day that the call 1s placed.

Referring now to FIG. 7A, when the ISCP 10 receives a
query from the SSP at step 500 (from Point A in FIG. 4), the
ISCP 10 retrieves the subscriber’s routing service feature
from the database of the SCP 26 at step 502. If the service
logic of the subscriber’s telephone numbers are arranged by
group, then the dialed number may be used to locate the
subscriber’s group logic record at step 502. In such a case,
the group record is accessed at the ISCP 10, so that the
routing of the incoming call may be determined based on the
group service logic and the routing table. The ISCP 10 at
step 504 determines the time-of-day and routes the incoming
call to an alternate number in the routing table based on the
time-of-day routing options defined by the subscriber. The
subscriber may specify different routing numbers for par-
ticular periods or times of the day. According to the example
of FIG. 7A, if the ISCP 10 at step 504 determines the
incoming call was placed between 9:00 and 16:59, the ISCP
10 at step 506 directs the SSP to route the cali to an
associated alternate number in column 2 of the routing table

- in FIG. 7B. If the ISCP 10 at step 504 determines the

incoming call was placed between 17:00 and 1:59, the ISCP
10 at step 508 directs the SSP 16 to route the call to an
associated alternate number in column 3 of the routing table
in FIG. 7B. If the ISCP 10 at step 504 determines the
incoming call was placed between 2:00 and 8:59, the ISCP
10 at step 510 directs the SSP to route the call to an
associated alternate number in column 4 of the routing table
in FIG. 7B. In this example, a call placed to NPA-NXX-
XXX3 at 18:00 would be routed to NPA-NXX-XXX7 by the
appropriate SSPs.

Referring now to FIGS. 8A and 8B, an embodiment of the
day-of-week routing feature of the present invention will be
discussed. As shown in FIG. 8B, the subscriber routing table
may have two routing options based on the day-of-week the

“call is placed to the subscriber’s number; however, the

subscriber routing table may have fewer or more than two
routing options associated with each subscriber’s telephone
number. The routing table may be stored in the database of
the SCP 26 and, in general, comprises a plurality of dialed
numbers (i.e., the subscriber’s telephone numbers) that are
associated with one or more alternate telephone numbers
serving as routing options. In the routing table of FIG. 8B,
the first column contains the subscriber’s telephone num-
bers. The second and third columns contain the subscriber
defined alternate numbers to which a call to the subscriber’s
telephone number listed in the first column will be routed 1n
accordance with the day-of-week that the call is placed. The
day-of-week routing feature discussed below, may be com-
bined with the time-of-day routing feature, such that calls
are forwarded based on the day-of-week as well as the
time-of-day.

Referring now to FIG. 8A, when the ISCP 10 receives a
query message from the SSP at step 512 (from Point A in
FIG. 4), the ISCP 10 retrieves the subscriber’s routing
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service feature from the database of the SCP 26 at step 514.
The ISCP 10 at step 516 determines the day-of-week and
routes the incoming call to an alternate number in the routing
table based on the day-of-week routing options defined by
the subscriber. If, for example, the service logic of the
subscriber’s telephone numbers are arranged by group, then
the dialed number may be used to locate the subscriber’s
group logic record at step 514. In such a case, the group
record 1s accessed at the ISCP 10, so that the routing of the
incoming call may be determined based on the group service
logic and the routing table.

The subscriber may specify different numbers for particu-
lar days of the week. According to the example of FIG. 8A,
if the ISCP 10 at step 516 determines the incoming call was
placed between Monday and Friday, the ISCP 10 at step 518
directs the SSP 16 to route the call to an associated alternate
number 1n column 2 of the routing table in FIG. 8B. If the

ISCP 10 at step 504 determines the incoming call was placed
on Saturday or Sunday, the ISCP 10 at step 520 directs the
SSP to route the call to an associated alternate number in
column 3 of the routing table in FIG. 8B. In this example,
a call placed to NPA-NXX-XXX3 on Monday would be
routed to NPA-NXX-XXX7, whereas a call placed to NPA-
NXX-XXX1 on SATURDAY would be routed to NPA-
NXX-XXX0,

Referring now to FIGS. 9A and 9B, an embodiment of the
specific date routing feature of the present invention will be
discussed. As shown in FIG. 9B, the subscriber routing table
may have four routing options based on the specific date the
call 1s placed to the subscriber’s number; however, the
subscriber routing table may have fewer or more than four
routing options associated with each subscriber’s telephone
number. The routing table may be stored in the database of
the SCP 26 and, in general, comprises a plurality of dialed
numbers (i.e., the subscriber’s telephone numbers) that are
associated with one or more alternate telephone numbers
serving as routing options. In the routing table of FIG. 9B,
the first column contains the subscriber’s telephone num-
bers. The second, third, fourth and fifth columns contain the
subscriber defined alternate numbers to which a call to the
associated subscriber’s telephone number listed in the first
column will be routed in accordance with the specific date
that the call is placed. The subscriber, for example, may
define specific routing numbers for calls that are placed on
holidays or other specific dates.

Referring now to FIG. 9A, when the ISCP 10 receives a
query from the SSP at step 522 (from Point A in FIG. 4), the
ISCP 10 retrieves the subscriber’s routing service feature
from the database of the SCP 26 at step 524. If, for example,
the service logic of the subscriber’s telephone numbers are
arranged by group, then the dialed number may be used to
locate the subscriber’s group logic record at step 524. In
such a case, the group record is accessed at the ISCP 10, so
that the routing of the incoming call may be determined
based on the group service logic and the routing table.

The ISCP 10 at step 526 determines the date and routes
the incoming call to an alternate number in the routing table
associated with the specific date. According to the example
of FIG. 9A, if the ISCP 10 at step 526 determines that the
incoming call was placed on December 31, the ISCP 10 at
step 528 directs the SSP to route the call to an associated
alternate number in column 2 of the routing table in FIG. 9B.
If the ISCP 10 at step 526 determines the incoming call was
placed on January 1, the ISCP 10 at step 530 directs the SSP
to route the call to an associated alternate number in column
3 of the routing table in FIG. 9B. If the ISCP 10 at step 526
determines the incoming call was placed on July 4, the ISCP
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10 at step 532 directs the SSP to route the call to an
associated alternate number in column 4 of the routing table
in FIG. 9B. If the ISCP 10 at step 526 determines the
incoming call was placed on November 28, the ISCP 10 at
step 534 directs the SSP to route the call to an associated
alternate number in column 5 of the routing table in FIG. 9B.
For example, if a call is placed to NPA-NXX-XXX3 on July
4, the call would be routed to NPA-NXX-XX11, whereas if
a call 1s placed to NPA-NXX-XXX3 on November 28, then
the call would be routed to NPA-NXX-XX15.

Referring now to FIGS. 10A and 10B, an embodiment of
the percentage allocation routing feature of the present
invention will be discussed. As shown in FIG. 10B, the
subscriber routing table may have four routing options based
on a percentage of the total incoming calls placed to the
subscriber’s number. The subscriber routing table, however,
may have fewer or more than four routing options based on
a subscriber’s needs. The routing table may be stored in the
database of the SCP 26 and, in general, comprises a plurality
of dialed numbers (i.e., the subscriber’s telephone numbers)
that are associated with one or more alternate telephone
numbers serving as routing options. In the routing table of
FIG. 10B, the first column contains the subscriber’s tele-
phone numbers. The second, third, fourth and fifth columns
contain the subscriber defined alternate numbers to which a
call to the associated subscriber’s telephone number listed in
the first column will be routed in accordance with percent-
age of calls received. In accordance with the present inven-
tion, the subscriber may allocate different or equal percent-
ages of the imncoming calls to each of the alternate routing
numbers.

Referring now to FIG. 10A, when the ISCP 10 receives a
query from the SSP at step 536 (from Point A in FIG. 4), the
ISCP 10 retrieves the subscriber’s routing service feature
from the database of the SCP 26 at step 538. If the service
logic of the subscriber’s telephone numbers are arranged by
group (e.g., Group 1 and Group 2), then the dialed number
may be used to locate the subscriber’s group logic record at
step 338. In such a case, the group record is accessed at the
ISCP 10, so that the routing of the incoming call may be
determined based on the group service logic and the routing
table.

The ISCP 10 at step 540 determines what percentage of
the incoming calls have been routed to the alternate numbers
and routes the incoming call to an alternate number accord-
ingly. The percentages are defined by the subscriber.
According to the example of FIG. 10A, the ISCP 10 at step
540 determines that 15% of the incoming calls are to be
forwarded to the first alternate number, then at step 542
directs the SSP to route the call to an associated alternate
number in column 2 of the routing table in FIG. 10B. The
ISCP 10 at step 540 determines that 25% of the incoming
calls are to be forwarded to the second alternate number,
then at step 544 directs the SSP to route the call to an
associated alternate number in column 3 of the routing table
in FIG. 10B. The ISCP 10 at step 540 determines that 40%
ol the incoming calls are to be forwarded to the third
alternate number, then at step 546 directs the SSP to route
the call to an associated alternate number in column 4 of the
routing table in FIG. 10B. The ISCP 10 at step 540 deter-
mines that 20% of the incoming calls are to be forwarded to
the fourth alternate number, then at step 548 directs the SSP
to route the call to an associated alternate number in column
5 of the routing table in FIG. 10B. In this example, 25% of
the calls placed to NPA-NXX-XXX3 would be routed to
NPA-NXX-XXX7 by the SSPs.

Referring now to FIGS. 11A and 11B, an embodiment of
the originating number routing feature of the present inven-
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tion will be discussed. As shown in FIG. 11B, the subscriber
routing table may have two routing options (e.g., a first
alternate number and a second alternate number) for each of
the subscriber’s telephone number. The routing options
defined in the subscriber routing table may be executed
based on a screening list defined by the subscriber. Such a
screening list may be stored, along with the subscriber
routing table in the database of the SCP 26 of the ISCP 10.
As shown in FIG. 11C, the screening list may comprise a list
of originating telephone numbers. If the calling party places
a call to the subscriber from any one of the numbers defined
in the screening list, the call may be routed to the first
alternate number of the subscriber routing table. If, however,
the call is not placed from any one of the numbers defined
in the screening list, the call may then be routed to the

second alternate number defined in the subscriber routing
table.

In accordance with an aspect of the present invention, the
first alternate number in the routing table may be the
subscriber’s telephone number, so that if the calling party’s
telephone number is on the screening list the call will be
forwarded to the subscriber. For example, in the routing
table of FIG. 11B, the first column contains the subscriber’s
telephone number, and the second column defines the first
alternate number as being the subscriber’s telephone number
so that the call will be forwarded to the subscriber when
there is a match on the screening list. The third column, on
the other hand, defines the second alternate number where
the call is to be routed when the calling party’s number 1s not
on the screening list.

- Referring now to FIG. 11A, when the ISCP 10 receives a
query from the SSP at step 350 (from Point A in FIG. 4), the
ISCP 10 retrieves the subscriber’s routing service feature
from the database of the SCP 26 at step 552. If, for example,
the service logic of the subscriber’s telephone numbers are
arranged by group, then the dialed number may be used to
locate the subscriber’s group logic record at step 352. In
such a case, the group record is accessed at the ISCP 10, so
that the routing of the incoming call may be determined
based on the group service logic and the routing table.

The ISCP 10 at step 554 determines if the caller’s number
matches one of the numbers on the screening list and routes
the incoming call to an alternate number accordingly.
According to the example of FIG. 11A, if the ISCP 10 at step
554 determines the incoming caller’s number is on the
screening list, the ISCP 10 at step 356 directs the SSP to
route the call to the first alternate number in column 2 of the
routing table in FIG. 11B. If the ISCP 10 at step 554
determines the incoming caller’s number is not on the
screening list, the ISCP 10 at step S58 directs the SSP to
route the call to the second alternate number in column 3 of
the routing table. In this example, a call placed to NPA-
NXX-XXX3 by a caller whose number 1s on the screening
list (e.g., NPA-NXX-XX99) would be routed to NPA-NXX-
XXX3, whereas a call placed to the same number by a caller
not on the screening list would be routed to NPA-NXX-

XXX7.

It is to be understood that the above described arrange-
ment is merely illustrative of the application of the prin-
ciples of the present invention and that numerous other
arrangements may be devised by those skilled in the art
without departing from the spirit and scope of the invention
described herein. In the embodiment of FIGS. 5A-11A, for
example, the call may be routed in accordance with different
days of the week, times of the day, or specific dates than that
illustrated and/or routed to a different routing number.
Combinations of routing features are also possible, inciud-
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ing forwarding incoming telephone calls to a group of
subscriber telephone numbers according to the percent allo-
cation routing feature and the time-of-day and/or day-of-
week roufing features. Alternatively, the incoming telephone
calls to a subscriber number of a group (e.g., Group 1 or
Group 2 in FIGS. SB-11B) of subscriber telephone numbers
could be forwarded according to the basic routing service
feature in combination with other features, such as the
time-of-day and/or day-of-week feature and the originating
screening feature. Further, the call forwarding features of the
present invention can be combined in a variety of ways to
create many call forwarding possibilities as determined by
the individual subscriber’s needs.

In accordance with an aspect of the present invention,
under-normal condifions the terminating SSP will query the
ISCP 10 to provide instructions, and ISCP 10 will respond
with either a connection command which routes the cali to
a telephone number or a trunk number, or a command to play
an announcement if caller interaction is necessary. Error
messages (e.g., a bad data error message), however, may be
exchanged between the terminating SSP and ISCP 10 via the
CCS links 50 when an unexpected condition is detected.
These messages are generally unidirectional, and can be sent
from the SSP to the SCP 26, or from the SCP 26 to the SSP
depending on where the error is detected. Error messages are
either non-fatal or fatal. For instance, if a non-fatal error
condition 1s detected at the SSP, a message 1s sent from the
SSP to the SCP 26. When the SCP 26 receives the message,
it takes appropriate action as determined by the service
logic. A fatal error condition, however, generally results in
the termination of the call.

According to another aspect of the present invention,
subscribers may be provided with the ability to update and
configure the service logic defining incoming call process-
ing.

The subscriber update procedure according to the present
invention will now be described with reference to FIGS. 12
through 17. In accordance with the invention, subscribers
may make changes to their service logic by dialing a
predetermined update telephone number established for the
purpose of updating call forwarding features and options,
After dialing the appropriate update telephone number, the

subscriber may then enter a series of digits to initiate the

update procedure. For example, subscribers may enter a
group number representative of a group of subscriber tele-
phone numbers and a group number personal identification
number (PIN) to verify their identity. The subscriber would
then respond to a series of interactive voice prompts to
change the basic routing service feature option, e.g., from
Option 1 to Option 2, or to change the group number PIN
associated with each group of subscriber telephone numbers.

FIGS. 12 through 17 illustrate one example of an update
procedure of the present invention, wherein a subscriber
enters selections in response to announcements produced by
the SSP 18. The numerical inputs described herein have been
selected for the purpose of demonstrating the update proce-
dure of the invention, and are in no way considered to be the
sole implementation of the update procedure. Further,
although FIGS. 12 through 17 illustrate an update procedure
wherein the routing features of the subscriber’s telephone
numbers are collectively updated based on their relation to
a defined group number, the routing features of each sub-
scriber line may be updated individually by assigning only
one subscriber line to a particular group number or by other
suitable means.

Referring now to FIG. 12, there 1s illustrated a flow chart
of the initial portion of the subscriber update procedure for
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the basic routing service feature of the invention. At step
300, the subscriber dials the update telephone number for the
purpose of crealing a connection to the database of the SCP
26. For example, referring to FIG. 1, the update telephone
number may designate SSP 18. After the appropriate update
number has been entered, a CCS link between the SSP 18
and the ISCP 10 is created to transport data messages and
update the database in accordance with the subscriber’s
inputs. All announcements to the subscriber may be made by
the SSP 18. During the update procedure, the ISCP 10
determines how to update the subscriber’s service logic
based on subscriber responses to voice prompts. The SSP 18
may be directed by the ISCP 10 at various points to play
announcements, collect the subscriber’s inputs and return
the inputs to the ISCP 10 for evaluation. This procedure may
continue until the subscriber hangs up, the ISCP 10 deter-
mines that the subscriber has selected to terminate the call,
or the ISCP 10 determines the subscriber is in a loop and
directs the SSP 18 to play a terminating message.

At step 302 in FIG. 12, the SSP plays an announcement
prompting the subscriber to enter a 10-digit group number
associated with the subscriber’s telephone numbers and the
service logic feature. At step 304, the subscriber enters the
group number and the SSP collects the digits and sends them
to the ISCP 10 for evaluation at step 306. At step 308, the
ISCP 10 determines if the group number is valid. If the
group number 1s invalid, the ISCP 10 at step 310 determines
the number of invalid attempts the subscriber has made to
enter the group number. If the number of attempts is, for
example, less than “n” equal to three, the ISCP 10 at step 312
instructs the SSP to play an announcement that the group
number entered is invalid and that the subscriber should
reenter the group number. The number of attempts by the
subscriber allowed by the ISCP 10 can be value other that
three. The procedure then flows back to step 304. If,
however, the ISCP 10 determines that the number of
attempts 1s equal to three at step 310, the ISCP 10 directs the
SSP at step 314 to play an announcement that entry is invalid
and to terminate the call.

If the group number entered by the subscriber is valid,
processing continues at step 316 where the ISCP 10 instructs
the SSP to play an announcement to the subscriber to enter
the group PIN associated with the group number. At step
318, the subscriber enters the PIN which is collected by the
designated SSP and sent to the ISCP 10 for evaluation at step
320. A valid PIN number, for example, may be a four-digit
number. If the ISCP 10 determines at step 322 that the PIN
1s invalid, the ISCP 10 determines at step 324 whether the
number of invalid attempts by the subscriber is equal to a
predetermined number (e.g., three). If the number of invalid
attempts 1s less than three, for example, the ISCP 10 directs
the SSP at step 326 to play an announcement that the PIN is
invalid and to rcenter the PIN. Processing then returns to
step 318 where the subscriber enters the PIN again. If,
however, at step 324 the ISCP 10 determines that the number
of invalid attempts is equal to three, the ISCP 10 instructs the
SSP at step 328 to play an announcement that the PIN is
invalid and to terminate the call.

If at step 322 the ISCP has determined the subscriber has
entered a valid PIN, processing continues at step 330 in FIG.
13. As shown in FIG. 13, the SSP at step 330 plays an
announcement to prompt the subscriber for a response digit
to select either to change the service option associated with
the basic routing feature or to change the group number PIN.
At step 332 the subscriber enters the digit. In this example,
the subscriber enters a “1” to change the service option, or
a 2" to change the group number PIN. Other entered digits
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may be evaluated by the ISCP 10 at step 334 to be invalid
entries. If the ISCP 10 determines at step 334 that the
subscriber entered an invalid digit, the subscriber is replayed
the options at step 330 by the SSP and enters a response at
step 332. The subscriber may be allowed three attempts to
enter a valid digit at step 332, after which the ISCP 10 directs
the SSP at step 338 to play an announcement that the digit
1s not valid and the call is terminated.

It the ISCP 10 determines at step 334 that the subscriber
entered a “1” and chose to change the service option
associated with the basic routing service feature, then pro-
cessing continues at step 340. The ISCP 10 at step 340
determines the current service option and directs the SSP to
play an announcement informing the subscriber of the
current service option and to enter a digit to either change
the service option or to leave the service option as it is. The
subscriber enters the digit at step 342. The SSP collects the
digit at step 344 and sends it to the ISCP 10 for evaluation.
The ISCP 10 evaluates the digit at step 346 to determine
what digit was entered, and if it is a valid input. The
subscriber may be allowed three opportunities to enter a
valid digit. At step 348, if the ISCP determines that the input
1s invalid and that the number of invalid attempts is less than
three, then processing returns to step 340. After the third
invalid attempt, the ISCP 10 at step 350 will direct the SSP
to play an announcement that the entry is not valid and to
terminate the call.

If the ISCP 10 determines at step 346 that the digit entered
was a “2" at step 342, the subscriber has chosen to leave the
service option as it is. The SSP is then instructed by the ISCP
to play an announcement at step 352 prompting the sub-
scriber either to change the group PIN, or to exit the update
procedure. The subscriber responds by entering a digit at
step 354. The SSP collects the digit at step 356 and sends it
to the ISCP 10 for evaluation. At step 358 the ISCP 10
determines what digit the subscriber has entered at step 354.
In this example, a “1” indicates that the subscriber wants to
change the group PIN, and a “2” indicates that the subscriber
wishes to exit the update procedure. Other entered digits are
treated by the ISCP as invalid and processing returns to step
352 to prompt the subscriber to enter a valid digit. The
subscriber may be allowed three opportunities to enter a
valid digit at step 362, after which the ISCP 10 directs the
SSP at step 364 to play an announcement that the entry is not
valid and to terminate the call.

If the ISCP 10 determines at step 358 that the subscriber
chose to exit the update procedure at this point by entering
a 2" at step 354, the ISCP 10 directs the SSP at step 360 to
play an announcement thanking the subscriber for calling
and to terminate the call.

If, however, the ISCP 10 determines at step 358 that the
subscriber wants to change the group number PIN by

entering a “1” at step 354, processing continues at step 420
in FIG. 17 (described below).

Referring again to FIG. 13, if at step 346 the ISCP 10
determines that the subscriber has chosen to update the
service option by entering a “1”, update processing contin-
ues at step 366 in FIG. 14. As shown in FIG. 14, the SSP
plays at step 366 an announcement to the subscriber to enter
a digit for the service option that the subscriber wants to
activate. The subscriber was informed at step 330, in FIG.
13, the he or she could change the present active option and,
theretor, is prompted to choose a different option at step 366.
The subscriber enters a digit at step 368 to change the
service option. At step 370 the SSP collects the digit and
sends 1t to the ISCP 10 for evaluation.
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The ISCP 10 at step 372 evaluates the subscriber input
and determines the number of routing options in the sub-
~ scriber’s routing table. This step is completed so that the
subscriber does not select an invalid routing option. For
example, if the subscriber enters a “3” at step 368 to select
Option 3, the ISCP 10 at step 374 determines the number of
routing options available. If the ISCP 10 determines at step
374 that the subscriber has only two routing options avail-
able, a “3” entered in response to the prompt at step 366
would be an invalid input because there is no third routing
option available. If the subscriber has at least three routing
options defined, a “3” would be a valid entry at step 368, as
well as a “1” or a “2”. As shown 1n FIG. 14, the subscriber

may be given three opportunities to enter a valid digit at
steps 372 and 376. If the number of invalid attempts is
determined by the ISCP 10 to be less than three at step 378,
call processing returns to step 366 where the SSP is
instructed to play an announcement to the subscriber
prompting for a valid input. After the third invalid input is
determined at step 378, the ISCP 10 at step 380 directs the
SSP to play an announcement and to terminate the call.

If the ISCP 10 determines at step 372 or step 376 that the
subscriber has entered a valid input at step 368, then update
processing continues at step 382 in FIG. 15. As shown in
FIG. 15, the SSP at step 382 plays an announcement to enter
a digit to verify the service option selected at step 368. The
subscriber enters a digit at step 384 verifying the option
selection and the SSP collects the digit at step 386 and sends
it to the ISCP 10 for evaluation.

If the ISCP 10 determines at step 388 that the subscriber
has entered an invalid digit at step 384, the ISCP 10
determunes at step 390 whether it is the third invalid input.
The subscriber may be limited to three invalid inputs. If it is
not the third invalid input, update processing continues at
step 410 in FIG. 16. As shown in FIG. 16, the ISCP 10 at
steps 410418 determines the number of routing options in
the subscriber’s database record in a manner similar to that

disclosed hereinbefore with reference to steps 372-380 in
FIG. 14, and processing returns to step 382 in FIG. 15 for

further subscriber input or the call is terminated at step 414.

- If the ISCP 10 determines at step 388 that the subscriber
- has entered a valid input digit and verified his or her
selection at step 384, the ISCP 10 at step 394 changes the
service option stored in the database of the SCP 26 associ-
ated with the subscriber’s basic routing service features. The
ISCP 10 at step 396 then directs the SSP to play an
announcement informing the subscriber that the service
option has been changed and prompts the subscriber with
further options either to enter a *“1” to change the group
number PIN, or to enter a “2” to exit the update routine. The
subscriber enters a digit at step 398 and the SSP collects the
digit and sends it to the ISCP 10 for evaluation at step 400.
At step 402, the ISCP evaluates the digits.

IT the ISCP 10 determines at step 402 that the subscriber
has entered a “1” processing continues at step 420 in FIG.
17 If the subscriber chooses to exit by entering a “2” at step
398, the ISCP 10 at step 404 directs the SSP to play an
announcement thanking the subscriber for calling and to
disconnect the call. If the digit was invalid, the subscriber

may be allowed three opportunities at step 406 to enter a

valid digit at step 398, after which the ISCP 10 at step 408

directs the SSP to play an announcement that the entry 1s not
valid and to terminate the call. If less than three invalid data
inputs have entered, then the call processing returns to step

396, as shown in FIG. 15.

If the subscriber chooses to change the group number
PIN, by entering a “1” at step 398, update processing
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continues at step 420 in FIG. 17 which illustrates the update
processing to change the group number PIN. At step 420, the
SSP plays an announcement to the subscriber to enter a new
PIN. At step 422, the subscriber enters the new PIN. At step
422 the SSP collects the digits and sends them to the ISCP
10 for evaluation. At step 424, the ISCP 10 determines if the
PIN 1s valid. A valid PIN may contain, for example, four
digits. If the ISCP 10 at step 424 determines that the PIN is
not valid, the ISCP 10 at step 426 determines the number of
invalid attempts. The subscriber may be allowed three
attempts to enter a valid PIN, after which the ISCP 10 at step
428 directs the SSP to play an announcement that the PIN
entered is invalid and to terminate the call. Otherwise, if the
ISCP 10 determines the PIN entered at step 422 is invalid,
but not the third invalid attempt, the ISCP 10 at step 427
directs the SSP to play an announcement that the PIN is

invalid and to enter a new group number PIN. Processing
then returns to step 422, as shown in FIG. 17.

If the ISCP 10 determines at step 424 that a valid PIN was
entered, the ISCP 10 directs the SSP to play an announce-
ment to verify the new PIN at step 430. The subscriber
reenters the new PIN at step 432 to vernify the previously
entered PIN. At step 433, the SSP collects the digits and
sends them to the ISCP 10 to determine, at step 434, if the
reentered PIN matches the previously entered PIN. If the
ISCP 10 determines at step 434 that the previously entered
PIN at step 422 does not match that reentered PIN at step
432, the ISCP 10 at step 438 determines the number of
allowable attempts to enter a matching PIN. Once again, the
subscriber may be allowed three opportunities to reenter a
matching PIN at step 432, after which the ISCP 10 at step
440 directs the SSP to play an announcement that the PINs
do not match and to terminate the call. If the ISCP 10
determines at step 438 that it is not the third invalid attempt
to reenter a matching PIN, the ISCP 10 at step 439 directs
the SSP to play an announcement to enter a new group PIN

-~ and processing returns to step 422.

If the ISCP 10 determines at step 434 that the previously
eniered PIN and the reentered PIN match, the ISCP 10 at

step 436 changes the group number PIN stored in the
database of the SCP 26, and directs the SSP to play an
announcement confirming that the PIN has been changed in
the database of the SCP 26. At step 436, the SSP prompts the
subscriber for a digit to either change the service option by
entering a 17, or to exit the update routine by entering a “2”.
In response to the announcement, the subscriber enters the
digit at step 441. |

As shown 1n FIG. 17, the SSP collects the digit and sends
it for evaluation by the ISCP 10 at step 442. If the ISCP 10
at step 442 determines that the subscriber entered a “1”
processing continues at step 366 in FIG. 14 where the
subscriber updates the service option. If at step 442 the ISCP
10 determines that a “2” was entered and the subscriber
chooses to exit, the ISCP 10 directs the SSP at step 444 to
play an announcement thanking the subscriber for calling
and to terminate the call. If, however, the ISCP 10 deter-
mines at step 442 that the subscriber has entered an invalid
digit, at step 446 the subscriber may be given three oppor-
tunities to enter a valid digit, after which the ISCP 10 directs
the SSP at step 448 to play an announcement that the entry
1s not valid and to terminate the call. If the ISCP 10
determines at step 446 that it is not the third invalid attempt
to enter a digit at step 441, the ISCP 10 at step 450 instructs
the SSP to play an announcement to reenter the appropriate

digit. Processing then returns to step 441, as illustrated in
FIG. 17.

It 1s to be understood that the above described arrange-
ment 1s merely illustrative of the application of the prin-
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ciples of the present invention and numerous other arrange-
ments may be devised by those skilled in the art without
departing from the spirit and scope of the invention
described herein.

For example, in accordance with the present invention,
the subscriber’s service logic may also be updated and
changed using the SCE 32. The SCE 32 is a terminal device
located at the ISCP 10 and has access to program the
database in the SCP 26. Using the SCE 32 all of the call
forwarding features according to the present invention can
be modified. Changes through the SCE 32 may be achieved
by a subscriber contacting a service representative (e.g., by
telephone, fax or mail) and indicating the changes to be
manually entered at the SCE 32. This method of update and
configuration would be useful if the subscriber does not have
access to a Dual Tone Multiple Frequency (DTMF) tele-
phone.

In the alternative, a voice-recognition system for updating
and configuring the intelligent call forwarding features and
options may be provided. The subscriber may call an update
telephone number and respond to prompts by speaking into
the telephone. The subscriber’s voice commands would then
be converted 1into commands which would instruct the ISCP
10 to modify the call forwarding features.

While the invention has been described with references to
several exemplary embodiments, it is understood that the
words which have been used herein are words of description
and illustration, rather than words of limitations. Changes
may be made, within the purview of the appended claims,
without departing from the scope and spirit of the invention
in 1ts aspects. Although the invention has been described
herein with reference to particular means, materials and
embodiments, the invention 1s not intended to be limited to
the particulars disclosed herein; rather, the invention extends
to all functionally equivalent structures, methods and uses,
such as are within the scope of the appended claims.

What 1s claimed is:

1. An intelligent call forwarding system for use in a
communications network, said network comprising a plu-
rality of communication lines extending between dispersed
network locations, each of said locations being identified by
a communication line number, and a plurality of service
switching points for selectively interconnecting said com-
munication lines in order to establish a communication
connection between at least two of said locations, said
communication connection being established in response to
a service request by a caller located at one of said locations,
said intelligent call forwarding system comprising:

a service control point comprising a routing list for storing
a plurality of subscriber communication line numbers
and at least one alternate routing option associated with
each of said subscriber communication line numbers,
and a group record for storing group numbers, each of
said group numbers identifying predetermined groups
of one or more subscriber communication line numbers
and service logic associated with each of said group
numbers, said service logic identifying said at least one
alternate routing option for each of said groups; and

a signaling communications system for establishing two-
way communication of data messages between said
plurality of service switching points and said service
control point, said signaling communications system
comprising means for transmitting a query message
irom one of said plurality of service switching points to
sald service control point in response to said service
request from said caller to establish communication
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with a subscriber, said query message including a
communication line number of said caller and a dialed
subscriber communication line number; and

said service control point further comprising means for
accessing one of said group numbers and said associ-

ated service logic from said group record based on said
dialed subscriber communication line number, means
for retrieving said at least one alternate routing option
from said routing list based on said one group number
associated with said dialed subscriber communication
line number and said service logic accessed by said
accessing means, and means for instructing one of said
service switching points, through said signaling com-
munications system, to route the service request in
accordance with said at least one alternate routing
option retrieved by said retrieving means.

2. An intelligent call forwarding system according to
claam 1, further comprising means for selectively updating
said group record, said updating means including means for
modifying said service logic associated with each of said
groups of subscriber communication line numbers.

3. An intelligent call forwarding system according to
claim 2, wherein said updating means comprises means for
prompting said subscriber for an associated group number
and an update option request to be performed by said
modifying means.

4. An intelligent call forwarding system according to
claim 3, wherein said prompting means further prompts said
subscriber for a group personal identification number (PIN)
associated with said one group number for authorizing said
updating means to modify said group record.

5. An intelligent call forwarding system according to
claim 4, wherein said update option request comprises one
of a request to change said service logic and a request to
change said group personal identification number (PIN).

6. An intelligent call forwarding system according to
claim 5, wherein said modifying means modifies said ser-
vice logic 1n accordance with a service change request
inputted by said subscriber in response to said update option
request.

7. An intelligent call forwarding system according to
claim 3, wherein said modifying means modifies said group
personal identification number (PIN) in accordance with a
new personal ideniification number (PIN) inputted by said
subscriber.

8. An intelligent call forwarding system according to
claim 1, wherein said at least one alternate routing option
comprises routing to alternate communication line numbers.

9. An intelligent call forwarding system according to
claim 8, wherein said alternate communication line numbers
comprise said dialed subscriber communication line number.

10. An intelligent call forwarding system according to
claim 8, wherein said alternate communication line numbers
comprise alternate subscriber communication line numbers,
said alternate subscriber communication line numbers stored
in said routing list.

11. An intelligent call forwarding system according to
claim 1, said at ]east one alternate routing option comprising,
at least one of a routing based on a predetermined time-of-
day, a routing based on a predetermined day-of-week, a
routing based on a predetermined percentage allocation, a
routing based on a predetermined date, and a routing based
on an originating location of said caller.

12. An intelligent call forwarding system according to
claim 11, said service control point further comprising a
screening list storing a plurality of communication line
numbers, and means for determining if said caller commu-
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nication line number corresponds to one of said communi-
cation line numbers of said screening list, said instructing
means instructing one of said service switching points, when
said originating location routing option 1s active, to establish

said communication connection between said caller and said

dialed subscriber communication line number when said
determining means determines that there i1s a correspon-
dence between said caller communication line number and
at least one of said communication line numbers of said
screening list.

13. An intelligent call forwarding system according to
claim 12, wherein said instructing means instructs one of
said service switching points, when said originating location
routing option 1s active, to route said service request to one
of said alternate communication line numbers when said
determining means determines that there 1s not a correspon-
dence between said caller communication line number and
any of said communication line numbers of said screening
l1st.

14. An intelligent call forwarding system according to
claim 1, wherein said at least one alternate routing option
comprises a basic routing service feature, said basic routing
feature comprising a plurality of routing features, each of
said routing features having an alternate routing communi-
cation line number and being selectively activated by said
subscriber.

15. An intelligent call forwarding system according to
claim 1, said service control point comprising an integrated
service control point, said integrated service control point
comprising a service management system, a data reporting
system, and a service creation environment.

16. In a communications network comprising communi-
cation lines extending between dispersed network locations,
each of said locations being identified by a communication
line number, a plurality of service switching points for
selectively interconnecting said communication lines 1in
order establish a communication connection between at least
two of said locations, said communication connection being
established in response to a service request by a caller
located at one of said locations, a service control point
comprising a routing list for storing a plurality of subscriber
communication line numbers and at least one alternate
routing option associated with each of said subscriber com-
munication line numbers, and a group record for storing
group numbers, each of said group numbers identifying
predetermined groups of one or more subscriber communi-
cation line numbers and service logic associated with each
of said group numbers, said service logic identifying said at
least one alternate routing option for each of said groups,
and a signaling communications system for establishing
two-way communication of data messages between said
plurality of service switching points and said service control
point, a method for selectively forwarding incoming calls to
said subscriber comprising the steps of:

receiving, at one of said plurality of service switching
points, a service request from said caller to establish a
communications connection with said subscriber:;

suspending said service request at said least one of said
plurality of service switching points and forwarding a
query message from one of said service switching
points to said service control point, said query message
including a communication line number of said caller
and a dialed communication line number of said sub-
scriber; |

accessing an associated group number and said associated
service logic from said group record based on said
dialed subscriber communication line number;
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retrieving said at least one alternate routing option from
said routing list based on said dialed subscriber com-
munication line number, said accessed associated
group number and said accessed service logic; and

instructing one of said service switching points, through
said signaling communications system, to route the
service request in accordance with said retrieved at
least one alternate routing option.

17. A call forwarding method according to claim 16,
further comprising selectively updating said group record,
said updating including modifying said service logic asso-
ciated with each of said groups of subscriber communication
line numbers.

18. A call forwarding method according to claim 17,
wherein said updating comprises prompting said subscriber
for an associated group number and an update option request
to be performed by said modifying.

19. A call forwarding method according to claim 18,
wherein said prompting further prompts said subscriber for
a group personal identification number (PIN) associated
with said group for authorizing said updating to modify said
group record.

20. A call forwarding method according to claim 19,
wherein said update option request comprises one of a
request to change said service logic and a request to change
said group personal identification number (PIN).

21. A call forwarding method according to claim 20,
wherein said modifying modifies said service logic in accor-
dance with a service change request inputted by said sub-
scriber in response to said update option request.

22. A call forwarding method according to claim 20,
wherein said modifying modifies said group personal iden-
tification number (PIN) in accordance with a new personal
identification number (PIN) inputted by said subscriber.

23. A call forwarding method according to claim 16,
wherein said at least one alternate routing option comprises
routing to alternate communication line numbers.

24. A call forwarding method according to claim 23,
wherein said alternate communication line numbers comn-
prise said dialed subscriber communication line number.

25. A call forwarding method according to claim 23,
wherein said alternate communication line numbers com-
prise alternate subscriber communication line numbers, said
alternate subscriber communication line numbers stored in
said routing list.

26. A call forwarding method according to claim 16, said
at least one alternate routing option comprising at least one
of a routing based on a predetermined time-oi-day, routing
based on a predetermined day-of-week, a routing based on
a predetermined percentage allocation, a routing based on a
predetermined date, a routing based on an originating loca-
tion of said caller, and a routing based on inputs by said
caller in response to prompts.

27. A call forwarding method according to claim 26, said
service control point further comprising a screening list
storing a plurality of communication line numbers, said
method further comprising determining if said caller com-
munication line number corresponds to one of said commu-
nication line numbers of said screening list, said instructing
comprising instructing one of said service switching points,
when said originating location routing option is active, to
establish said communication connection between said
caller and said dialed subscriber communication line number
when it is determined that there 1s a correspondence between
said caller communication line number and at least one of
said communication line numbers of said screening list.

28. An intelligent call forwarding system according to
claim 27, wherein said instructing comprises 1nstructing one
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of said service switching points, when said originating
location routing option is active, to route said service request
to one of said alternate communication line numbers when
1t 1s determined that there is not a correspondence between
sald caller communication line number and any of said
communication line numbers of said screening list.

29. A call forwarding method according to claim 16,
wherein said at ]east one alternate routing option comprises
a basic routing service feature, said basic routing feature
comprising a plurality of routing features, each of said
routing features having an alternate routing communication
line number and being selectively activated by said sub-
scriber.

30. In a communications network comprising communi-
cation lines extending between dispersed network locations,
each of said locations being identified by a communication
line number, a plurality of service switching points for
selectively interconnecting said communication lines in
order to establish a communication connection between at
least two of said locations, a service control point compris-
ing a routing list for storing a plurality of subscriber com-
munication line numbers and at least one alternate routing
option associated with each of said subscriber communica-
tion line numbers, and a group record for storing group
numbers, each of said group numbers identifying predeter-
mined groups of one or more subscriber communication line
numbers and service logic associated with each of said
group numbers, said service logic identifying said at least
one alternate routing option for each of said groups, and a
signaling communications system for establishing two-way
communication of data messages between said plurality of
service switching points and said service control point, a
method for updating said group record comprising the steps
of: -

prompting, from one of said service switching points, said

subscriber for one of said group numbers;

collecting said one of said group numbers at said one of
said service switching points;

forwarding, through said signaling communications sys-
tem, said one of said group numbers from said one of
said service switching points to said service control
point;
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verifying, at said service control point, said one of said
group numbers;

prompting, from one of said service switching points, said
subscriber for an access identification number;

collecting said access identification number at said one of
said service switching points:

forwarding, through said signaling communications sys-
tem, said access identification number from said one of
said service switching points to said service control
point;

venifying, at said service control point, said access iden-
tification number;

thereafter, prompting said subscriber from one of said
service switching points to select one of a plurality of
update option requests, said update option requests
comprising options to modify said group record;

collecting a response entered by said subscriber at said
one of said service switching points and forwarding,
through said signaling communications system, said
response from said one of said service switching points
to said service control point; and

updating, at said service control point, said group record

in accordance with said response.

31. A method for updating said subscriber database
according claim 30, wherein said options to modify said
group record 1ncludes an option to modify said service logic
associated with said group number entered by said sub-
scriber.

32. A method for updating said subscriber database
according claim 31, wherein said option to modify said
service logic includes a request to selectively activate one of
said routing features.

33. A method for updating said subscriber database
according claim 30, wherein said options to modify said
group record comprise a request to modify said access
identification number in accordance with a new access
identification number inputted by said subscriber.
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